WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

■ 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
A21D 8/02, A21C 1/00 



Al 



(11) InternaUonal Publication Number: WO 99/20113 

(43) Internationa] Publication Date: 29 April 1999 (29.04.99) 



(21) International Application Number: PCT/SE98/01889 

(22) International Filing Date: 20 October 1998 (20.10.98) 



(30) Priority Data: 
9703841-8 



22 October 1997 (22.10.97) 



SE 



(71) Applicant {for all designated States except US): CEREALIA 

UTVECKLING AB [SE/SE]; S- 153 81 Jama (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BLOMQVIST, Lars, 
GOran [SE/SE]; Svampstigen 96, S-144 40 R5nninge (SE). 
CARLSSON, G5ran [SE/SE]; ApeWagen 89, S-703 58 
Orebro (SE). SVENSSON, Jan, Erik [SE/SE]; Borgvagen 9, 
S-640 45 Kvicksund (SE). WIDE. Peter [SE/SE]; JSrstad. 
S-681 00 Kristinehamn (SE). 

(74) Agent: LINDBLOM, Erik. J.; Flotthamn. S-150 23 Enhbma 
(SE). 



(81) Designated States: AL, AM, AT. AT (Utility model). AU, AZ, 
BA, BB, BG, BR, BY. OA, CH, CN, CU, CZ, CZ (Utility 
model), DE, DE (Utility model), OK, DK (Utility model), 
EE, ES, FI, FI (Utility model), GB, GE, GH, GM, HU, ID, 
IL, IS, JP, KE. KG, KP, KR, KZ, LC, LK. LR, LS, LT, LU, 
LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, 
RU. SD, SE, SG, SI, SK, SK (Utility model), SL, TJ, TM, 
TR. TT, UA, UG. US, UZ. VN. YU, ZW. ARIPO patent 
(GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD. RU, TJ, TM), European patent 
(AT. BE, CH, CY, DE, DK, ES, FI, FR. GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, OF, CG, CI. 
CM. GA. GN. GW. ML. MR. NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: A METHOD OF PRODUCING A MIXTURE AND A BAKING PLANT 
(57) Abstract 

The present invention relates to a 
method of mixing flour, water and other 
recipe-related ingredients in a dough 
mixer (41) to produce a pre-selected 
end product in a baking plant (40) while 
evaluating (106) the rheological properties 
of the dough mixture. A dough-forming 
process or sequence is terminated at 
a time-point (t3) before reaching a 
virtual time-point (tl) at which such a 
dough-forming process would produce a 
dough that exhibited maximum rheological 
properties. The process terminating 
time-point (t3) is chosen on the basis 
of predetermined factors. Said factors 
comprising at least the properties (48) 
of the flour used and/or the requirements 
placed on the end product. 
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1 

TITLE OF INVENTION: A METHOD OF PRODUCING A MIXTURE, AND A 

BAKING PLANT 

FIELD OF INVENTION 

The present invention relates primarily to a method of mixing 
flour, water and other ingredients, included in a recipe, for 
a pre-selected or predicted end product/ such as an oven- 
baked product that contains flour. 

Although the concept of the invention encompasses all flour- 
containing and baked products, the invention will be 
described hereinafter essentially with respect to the baking 
of bread loaves, by way of example. 

It will be understood that the mixture, dough or pastry 
mixture, obtained by mixing together flour, water and other 
ingredients, does not necessarily contain one single type of 
flour, but may contain several different sorts of flour. 

The inventive method utilises a dough mixer whose 
construction can, in principle, include any known type of 
dough mixer. 

25 The invention also enables the rheological properties of the 
dough mixture to be evaluated either continuously or 
discontinuously during operation of a chosen mixer, including 
its visco-elastic properties, such as its stretch strength, 
toughness, tenacity and/or glutinousness of the dough and its 

30 elasticity. 

The present invention also relates to a baking plant adapted 
for use with the inventive dough-mixing method and including 
a selected dough mixer, among other things. 

35 
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The dough mixer will, in this case, be provided with means, 
oir connected to means, which enable time-wise variations in 
the rheological properties of the dough mixture to be 
evaluated. 

5 

The baking plant will also conveniently be able to use. a 
baking process control unit of known construction, 

BACKGROUND OF THE INVENTION 

There are known in the art several different methods of 
mixing together flour, water and possibly other recipe 
ingredients to form a mixture, a dough or pastry mixture, in 
a dough mixer so as to produce a pre-selected or predicted 
end product, and a baking process that includes said dough 
mixer . 

In a first category of baking processes, said processer are 
carried out in so-called ^domestic or local bakeries", in 
20 which a larger or smaller part of the baking process is 
performed manually by one or more bakers. 

In a second category, the baking processes are performed in 
more automated baking plants that are equipped with control 
25 units that function to monitor all stages of the baking 
process and to control different process stages. 

The invention can be applied in both of these categories, 
although the invention will be exemplified in the following 
30 with reference to the second category, for the sake of 
simplicity. 

It is known that the quality and nature of the flour or 
flour-mixture used or the characteristics exhibited by the 
35 flour or flour-mixture during the dough-making mixing 
process are of decisive significance in the case of baking 
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processes that are directed towards a certain end product 
that shall have characteristics or singularities associated 
with predetermined requirements. For instance, it will be 
necessary to adapt the baking process to the quality of the 
5 flour concerned and also to other special characteristics in 
general. 

It is known to establish the parameters of flour and other 
flour-related properties with the aid of a standard test 
10 method, the so-called- Farinograph method-. 

This method, the results of which are shown in Figures 1 and 
2 in respect of two different sorts of flour, requires a 
flour sample to be mixed with a given quantity of water in a 
15 standard dough mixer with standard power consumption and 
time-wise variation during the mixing sequence, to provide a 
graph . 

The appearance and statistical properties of each such graph 
20 will thus provide relevant information relating to the 
properties of the flour-mixture tested. 

The graph compiled, in accordance with this method, has a 
significant region, a so called humped region, whose "^peak" 
25 values are able to provide data and values relating to the 
maximum current consumption and therewith the point in the 
dough- forming process at which the dough has reached 
^maximum" rheological properties, i.e. is most viscous 

30 The appearance of the graph, i.e. the distribution of the 
current values in time during the dough-forming process, also 
enables other parameters to be evaluated, such as prevailing 
stability-time, consistency and water content. 



35 When controlling a baking process towards an end product that 
shall have pre-selected or predetermined properties, it is 
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known to evaluate the obtained end product by establishing 
its volume/ porosity and/or perishability, among other 
things . 

5 In both categories of baking processes, in which flour and 
water are mixed in a standard dough mixer while considering 
the result obtained with the Farinograf method, it is 
necessary, in principle, to follow a chosen recipe with 
respect to the dough mixer used in the baking process, the 
10 flour, the water and the mixture of ingredients, so that the 
resultant mixture will exhibit maximum rheological properties 
that can be expected to occur with maximum current 
consTimption . 

15 However, it has been found difficult to stop the dough- 
forming process at a significant "^peak" value, and in 
practice this process has been stopped within a region 
covered by the humped region, resulting in a great deal of 
uncertainty, expecially when the humped region has a wider 

20 spread than a more pointed humped region. 

Bakers that bake home-made bread normally stop the dough- 
making or mixing sequence manually while relying on their 
experience and knowledge of the desired consistency of the 
25 flour mixture. 

Thus, it is known to terminate the dough- forming sequence in 
the dough mixer at said maximum current consumption value and 
to pass the dough through the baking plant, where the dough 
30 is removed from the mixer, shaped and laid-up and divided 
into appropriate parts and, when necessary, kneaded and 
shaped, stored during a resting time, allowed to rise, baked, 
allowed to cool, and the final product optionally packaged. 

35 SUMMARY OF THE PRESENT INVENTION 
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When taking into consideration the technical deliberations 
that a person skilled in this particular art must make in 
5 order to provide a solution to one or more technical problems 
that he/she encounters, it will be seen that it is necessary 
initially to realise the measures and/or the sequence of 
measures that must be undertaken to this end on the one hand, 
and to realise which means is/are required in solving one or 
10 more of said problems on the other hand. On this basis, it 
will be evident that the technical problems listed below are 
highly relevant to the development of the present invention. 

When studying the present standpoint of techniques, as 
15 described above, it will be seen that, with regard to baking 
processes, a technical problem resides in providing 
conditions whereby the quality of the final end product, 
according to pre-selected requirements, can be improved with 
regard to optimum properties in combination with a lower 
20 dough-mixer energy input. 

Another technical problem is one of realising the 
significance of and the advantages afforded by stopping the 
dough-mixing process in the dough mixer at a selected time- 
25 point, appearing prior to that point in time at which the 
flour/water/ingredients mixture related to the recipe would 
exhibit maximum rheological properties. 

When considering the above, another technical problem will be 
30 seen to reside in realising the measures that must be taken 
in baking processes in order to obtain maximum, or at least 
essentially maximum, properties with respect to a number, 
preferably all, final product requirements, in relation to 
the flour quality used among other things. 



35 
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It will also be seen that a technical problem is one of 
realising the significance of being able to evaluate the 
rheological properties of the dough mixture while observing 
the test result obtained with the type of flour used in the 
5 Farinograph method. 

Another technical problem is one of realising the 
significance of and the advantages afforded by terminating 
the dough- forming sequence in the dough mixer at a calculated 
10 time-point, that is related to the quality of the final 
product and that occurs prior to the actual time-point at 
which such a dough-forming process would exhibit maximum 
rheological properties. 

15 It will also be seen that a technical problem also resides in 
realising which factors shall be observed when selecting the 
time-point at which the dough- forming sequence shall be 
terminated in order to provide chosen optimal properties of 
the final product, and also the mutual significance of these 

20 factors. 

It will also be seen that a technical problem is one of 
realising the significance of and the advantages afforded by 
primarily observing the properties of the flour/water mixture 
25 according to the Farinograph method as a factor for the 
evaluation of said time-point. 

Another technical problem is one of realising the 
significance of being able to chose said time-point in 
30 relation to qualities required of the final product, and also 
of observing factors such as those that relate to the design 
of the baking plant. 

Another technical problem is one of realising the 
35 significance of calculating and selecting said time-point 



wo 99/20113 PCT/SE98/01889 

7 

while taking into account one or more factors that relate to 
ingredients and/or baking plant. 

It will also be seen that a technical problem is one of 
5 enabling a critical time-point at which the dough- forming 
sequence is stopped in the dough mixer, with the aid of 
simple measures, so as to obtain a final product that has 
desired properties, by observing the total composition of the 
mixture, the properties of the flour, according to the 
10 Farinograph method, and the time-wise change in flour 
characteristics . 

Another technical problem is one of realising the 
significance of choosing said time-point while taking into 
15 account one or more quality properties, such as porosity, 
durability, volume, freshness, etc., of the final product. 

Still another technical problem is one of realising the 
significance of choosing said time-point while taking into 
20 account the subsequent baking process and particularly the 
kneading process or kneading sequence carried out in the 
baking plant. 

SOLUTION 

25 

With the intention of solving one or more of the aforesaid 
technical problems, the present invention takes as its 
starting point a method and a baking plant in which flour, 
water and other recipe-related ingredients are mixed together 
30 in a dough mixer adapted for the manufacture of a pre- 
selected end product while evaluating the rheological 
properties of the dough mixture, such as its visco-elasticity 
such as glutinousness, stretch strength, viscosity, 
plasticity and/or elasticity. 

35 
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According to the invention, the dough- forming process carried 
out in the dough mixer shall be terminated at a time-point 
which lies prior to a virtual time-point at which the dough 
formed by said mixing process or sequence would have 
exhibited maximum rheological properties, had said daugh- 
forming processing been allowed to continue, and that the 
time-point at which said process or sequences is terminated 
is chosen on the basis of predetermined factors, these 
factors comprising at least the properties of the flour used 
and/or the requirements placed on the end product. 

According to further developments of the invention, the 
aforesaid time-point is chosen while taking into account one 
or more of the following ingredient-related factors: the 
total composition of the mixture, the properties of the flour 
according to the Farinograph method-, and the time-wise 
change in the flour. 

According to another embodiment, the aforesaid time-point may 
be chosen while taking into account one or more of the 
following quality properties of the end product: the porosity 
of the end product and its durability, volume, freshness, 
etc. 

According to still another embodiment of the invention, the 
aforesaid time-point may be chosen while taking into account 
one or more of the following factors relating to the baking 
plant: laying the complete or divided dough or mixture 
formed in the mixer onto a laying-off plate, resting said 
dough during a time sequence, kneading of the dough, dough 
fermentation or rising time and dough fermentation 
conditions, baking time and baking conditions, product 
cooling time and product cooling conditions, and possible 
packaging of the end product. 



ADVANTAGES 
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Those advantages that are primarily afforded by an inventive 
baking method and baking plant reside in the creation of 
conditions for controlling the structure of the end product 
towards maximum properties, primarily by mixing flour, water 
and other recipe-related ingredients in the dough mixer such 
as to obtain rheological properties that are slightly below 
and precede the maximum rheological properties of the dough 
or mixing process and/or properties. 

This does not only result in a shorter baking process but 
also reduces the energy consumption of the dough mixer in 
comparison with known processes. 



The primary characteristic features of an inventive method of 
mixing flour, water and other ingredients to form a dough for 
the manufacture of a pre-chosen or pre-selected or predicted 
product are set forth in the characterising clause of the 
following Claim 1. The characteristic features of a baking 
platn, using a dough mixture produced in accordance with the 
method, are set forth in the characterising clause of the 
following Claim 5. 



BRIEF DESCRIPTION OF THE DRAWINGS 

An inventive method and an adapted baking plant having 
features characteristic of the present invention will now be 
described in more detail with reference to the accompanying 
drawings, in which; 



• wo 99/20113 PCT/SE98/01889 

10 

Fig. 1 is an example of a graph that shows the quality of a 

first flour sort in a flour/water mixture produced in 
accordance with the -Farinograph method-; 

5 Fig. 2 is an example of a graph that shows the quality of a 
second flour sort in a. flour /water mixture produced in 
accordance with the -Farinograph method-; 

Fig. 3 illustrates graphs that show time-related power 
10 consumption of a dough mixer used in a baking process in 
which two different recipes requiring two mutually different 
flour qualities are followed; and 

Fig. 4 is a block schematic illustrating a baking plant that 
15 includes a control unit and also the units significant of the 
present invention . 

DESCRIPTION OF EMBODIMENTS AT PRESENT PREFERRED 

20 Since the inventive method has already been described above, 
reference will be made primarily to the description that has 
already been given although the method will be explained 
still further by references to the following description. 

25 Figures 1 and 2 are graphs related to two different flour- 
qualities and their flourwater mixtures, the individual 
properties of which are determined in accordance with the - 
Farinograph method- . 

30 The Farinograph method is a standard method for testing types 
and grades of flour, in which a specific quantity (weight) of 
flour is mixed in a standard dough mixer while adding a given 
quantity of water. 



35 The time-wise variations of electric current values to the 
motor driving the dough mixer during the dough- forming 
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process or sequence are plotted on a graph. Thus, the graph 
shown in Figure 1 is plotted in accordance with the - 
Farinograph method- with regard to one type of wheat flour, 
sold in Sweden under the designation or Trade Mark ^Bagarens 
5 basta", that has a dough development time of 7.0 and a 
consistency change of 85. 

Figure 2 is a graph on which the time-wise variation of the 
current valueshas been plotted in respect of another type or 
10 sort of flour. 

This shows a dough development time of 3.0 and a consistency 
change of 85. 

15 Other factors and characteristic features of a flourwater 
mixture can be evaluated from a graph obtained in accordance 
with this method. 

For instance, the magnitude of the so-called peak value P, 
20 which occurs at mutually different time-points in the two 
Figures (after 7 minutes in Figure 1 and after 3 minutes in 
Figure 2) can be considered to constitute a measurement of 
the time at which the dough- forming process or mixing 
sequence will exhibit maximum rheological properties, i.e. is 
25 most viscous and has high plasticity and/or elasticity 
values . 

The peak value P occurs as a highest mean current value 
formed during a significant hump- like region of the graph. 

30 

The stability time S is also a significant factor when 
assessing flour quality. 

Consistency, defined as the time distance applicable to a 
35 centre line L, is also significant when determining the 
properties of the flour/water mixture. 
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It shall also be possible to evaluate the water content of 
the mixture. 

5 Evaluation of the flour qualities concerned according to 
Figures 1 and 2 is earlier known and does not therefore lie 
within the concept of the present invention, although it is 
highly significant when applying the invention in practice. 

10 Figure 3 includes two graphs relating to an average change 
calculation in the power constimption of a dough mixer in time 
for two different sorts of flour mixed with water and other 
ingredients required by the actual recipe. 

15 The curves, shown in Figure 3, show, in principle, that the 
initial increase in current consumption with time essentially 
is the same for the different flour qualities and that 
decisive differences occur only in the terminating part of 
the curves, or graphs. 

20 

It will be seen that the highest current value occurs at 
time-point tl in respect of one flour quality Ml and a 
special recipe herefor. 

25 This maximum current value occurs at time-point t2 in respect 
of a flour quality M2 and a special recipe for this quality. 

The time-points tl and t2 will be considered to be equal in 
the following description, and consequently the following 
30 description is made solely with reference to the flour 
quality and recipe Ml with the maximum current value at time- 
point tl. The same principle deliberations are, however, made 
with respect to both flour sorts Ml and M2 in accordance with 
the invention. 

35 
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The wheat flour sort included in the recipe Ml is assumed to 
be the flour sort designated ""Bagarens bSsta" , whereas the 
flour sort included in the recipe M2 is assumed to be a 
pastry wheat-flour. 

5 

Figure 3 shows, with an enlarged curve-part section adjacent 
to and including the time-point tl that the single-line 
current curve shown is represented by calculated mean- value 
curves . 

10 

Since the current consumption is maximum at time-point tl, 
the rheological and/or glutinous properties of the dough 
mixture, such as stretch strength or the like, are also at a 
maximum, and if the dough mixer continues to mix after said 
15 time-point tl, the dough structure will be broken down and 
therewith result in a much poorer end product. 

It is thus a normal procedure with all known techniques to 
attempt to stop the dough-forming process or sequence at the 
20 time-point tl. 

The present invention is based on a mixing of the ingredients 
of a given recipe in the dough mixer, and terminating the 
dough- forming process at a time-point t3, that occurs before 
25 the virtual time-point tl at which such a mixture would 
exhibit maximiam rheological properties, if the mixing process 
was allowed to continue, i.e. have maximiam visco-elastic 
properties, such as stretch strength. 

30 According to the invention, the time-point t3, at which the 
dough- forming process is terminated, is chosen on the basis 
of predetermined factors. 

One decisive factor relates to the properties of the flour 
35 used, according to the -Farinograph method-, shown in Figures 
1 and 2. 
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The factors that shall be observed and that require early 
termination of the dough-forming process can be divided into 
ingredient-related factors, factors relating to the end 
5 product, and factors relating to the baking process and to 
the baking process equipment. 

Examples of such factors are: 

10 Factors related to the used Ingredients. 

la. The total composition of the mixture. 

lb. The properties of the flour and of the flour mixture 
respectively according to one or more data obtained from the 
15 -Farinograph method-. 

Ic. The time-wise change in the flour and other ingredients. 
Id. The rheological and/or visco-elastic properties of the 
flour and other ingredients. 

20 Factors related to the end product: 

2a. The nature of the end product (bread loaf, buns, cakes) . 
2b. The porosity of the end product. 

2c. The volumetric measurement of the end product (length, 
25 breadth, height) . 

2d. Durability or freshness of the end product. 

Factors relating to the baking equipment: 

30 3a. The construction of the dough mixer. 

3b. The mixing capability of the dough mixer, speed 
selection. 

3c. Fast and leaven-dough equipment. 
3d. Weighing machine construction. 
35 3e. Construction of the dough laying-off part or section of 

the plant. 
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3f. The duration of the dough resting time/or dough 
fermentation time. 

3g. Length of storage time, temperature and storage space 
construction* 

5 3h. Oven construction, choice of temperature, choice of 
temperature changes, oven time. 

3i. Construction of the cooling zone, choice of temperature, 
choice of temperature changes, cooling zone time. 
3j . Packaging system. 

10 

It has been found that subsequent processing of the dough 
into separate parts or clumps at time-point t3 is well able 
to provide a dough- forming sequence that stands in 
relationship with the dough-forming sequence that would 
15 otherwise take place in the dough mixer if mixing was allowed 
to continue to time-point tl. 

Practical experiences show that when selecting only one 
factor, with the intention of maximising the result of the 
20 end product through the influence of this factor, among those 
given above, the time-point t3 herefor will fall within a 
time region *dt3'' shown in Figure 3. 

When another factor is chosen, a maximum-related value will 
also fall within the time section '*dt3" . 

25 

It has surprisingly been found that maximum-related efforts 
undertaken with a plurality of the aforesaid functions 
towards a maximum-adapted end product normally require the 
dough-mixing process to be terminated at a time-point located 
30 within the time section -dt3-, and that each choice of a 
specific critical time-point t3 for terminating the dough- 
mixing process will result in purely maximiam values with 
respect to certain properties of the end product and in 
almost maximum values in respect of other properties. 

35 



. wo 99/20113 PCT/SE98/01889 

. o . 16 

Figure 4 is a schematic illustration of one embodiment of a 
baking equipment 4 0, where the individual process sequences 
are illustrated in block form. 

5 Shown to the left of Figure 4 are three separate containers 
40a, 40b and 40c, each adapted to. accommodate the ingredients 
of a chosen recipe, adapted for a desired and pre-selected 
end product. 

10 For the sake of simplicity, it is assumed that the container 
40a contains flour of one sort, that the container 40b 
contains water, and that the container 40c contains one or 
more ingredients included in a pre-chosen end product recipe, 
e.g. to produce a loaf of bread. 

15 

A mixture of the ingredients needed to provide the end 
product is delivered to a dough mixer 41. The mixer is driven 
by a motor (not shown) which is powered by electricity 
delivered on cables 41a via an electric current evaluating 
20 unit 41b. 

This latter unit 41b is also connected by a cable 106 to 
monitoring or control equipment or unit 100. 

The current evaluating unit 41b is adapted to enable the 
25 rheological properties of the dough mixture to be evaluated 
(106), such as viscosity, plasticity and/or elasticity. 

When the dough is mixed in the mixer 41 to a time-point t3 
with the rheological properties slightly beneath the maximum 

30 rheological properties manifested at the following time-point 
tl, the dough is processed further in a dough dividing and 
kneading unit 42 and the individual kneaded and loaf-shaped 
lumps of dough are passed to a storage or dough-fermentation 
unit 43 and from there into an oven 44, from where the 

35 products are passed to a cooling unit 45. The individual 
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loaves of bread are now passed to a packaging apparatus, as 
indicated at 46. 

The monitoring and controlling unit 100 used in the baking 
5 process receives information and/or data relating to the 
settings of the baking plant via cables 101-104. 

Information is transmitted, through a smart card via an 
information carrying medium, or a magnetic carrier 48, to a 
10 unit 4 9 with information relating to the structure of the 
flour concerned according to the -Farinograph method-, 
wherein the unit 100 is constructed to send to the unit 41b 
at an evaluated time-point t3, via the cable 105, a signal 
for stopping the dough-forming process in the dough mixer 41. 

15 

The information carrier 4 8 may conveniently contain all 
parameters for the properties obtained via the -Farinograph 
method- and/or other factors. It is particularly proposed in 
accordance with the invention that all properties are 
20 evaluated from a graph according to Figures 1 or 2 obtained 
with the measuring system used, and controlled by the 
properties of a sampled input signal. 

It will be understood that the description of the signal 
25 exchange sequence and monitoring of the system through the 
medium of the control unit 100 merely constitutes an example. 

It will, of course, be understood that other known methods 
can be used in this regard. 

30 

A remote control system is proposed in this respect, either 
with or without physical connections. 

It will also be understood that the invention is not 
35 restricted to the described and illustrated exemplifying 
embodiment thereof, and that modifications and variations can 
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be made within the scope of the inventive concept as defined 

in the following Claims. 
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1. A method of mixing flour, water and other recipe-related 
ingredients, to produce a pre-selected and/or predicted end 
5 product, in a dough mixer while evaluating the rheological 
properties of the dough mixing or mixture, characterised by 
terminating a dough-forming process at a time-point that lies 
prior to a virtual time-point at which such a process would 
produce a dough that exhibited maximum rheological properties 
10 if it were allowed to continue; and selecting said process 
terminating time-point on the basis of predetermined factors, 
said factors at least comprising the properties of the flour 
used and/or requirements placed on the end product. 

15 2. A method according to Claim 1, characterised by choosing 
said terminating time-point while taking one or more of the 
following ingredients-related factors into account: the total 
composition of the mixture, the properties of the flour 
according to the -Farinograph method-, the time-wise change 

20 in the flour. 

3. A method according to Claim 1 or 2, characterised by 
choosing said terminating time-point while taking into 
account one or more factors relating to the end product, such 

25 as end product related porosity, durability, volume and/or 
freshness. 

4. A method according to Claim 1, characterised by choosing 
said terminating time-point while taking into account one or 

30 more of the factors related to a used baking plant, such as 
the process of laying-out the dough, resting time for the 
dough, kneading the dough, dough fermentation time and/or 
dough fermenting conditions, baking time and/or baking 
conditions, cooling time and/or cooling conditions, and/or 

35 packaging of the end product. 
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5. Baking plant which includes a dough mixer for mixing 
together flour, water and other recipe-related ingredients to 
produce a pre-selected or predicted end product, means for 
evaluating the rheological properties of the dough mixture, 

5 and means for monitoring and/or controlling a baking process, 
characterised in that the monitoring and/or control unit . is 
adapted to terminate a dough-forming sequence or process at a 
time-point that lies before a virtual time-point at which 
said sequence or process would produce a dough that exhibited 
10 maximum rheological properties; and in that said process 
terminating time-point is chosen on the basis of 
predetermined factors, wherein said factors comprise at least 
the properties of the flour used and/or the requirements 
placed on the end product. 

15 

6. Baking plant according to Claim 5, characterised in that 
said terminating time-point is calculated in the control unit 
while taking into account one or more ingredient-related 
input factors, such as the total composition of the mixture, 

20 the properties of the flour according to the -Farinograph 
method-, the time-wise change in the flour. 

7. Baking plant according to Claim 5 or 6, characterised in 
that said terminating time-point is calculated in the control 

25 unit while taking into account one or more input factors 
related to the end product, such as the porosity of the end 
product, its durability, voliame, freshness. 

8. Baking plant according to Claim 5, characterised in that 
30 said terminating time-point is calculated in the control unit 

while taking into account one or more input factors related 
to the baking plant, such as the dough laying-out process, 
its resting time, the dough kneading process, the dough 
fermentation time and dough fermenting conditions, the baking 
35 time and baking conditions, the cooling time and cooling 
conditions, and/or packaging of the end product. 
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9. Baking plant according to Claim 5, characterised in that 
the occurring dough properties are related to a graph 
produced by a measuring system and the properties of an input 
signal . 
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